In vivo microdialysis study of excitatory and inhibitory amino acid levels in the hippocampus following penicillin-induced seizures in mature rats.
To investigate the basic mechanism of epileptogenecity in children, we undertook a study of application of penicillin (PC) to the brain of an animal model. Different doses of PC were injected into the hippocampus of Spraque-Dawley rats subjected to microdialysis to observe in vivo changes of excitatory amino acid (EAA) and inhibitory amino acid (IAA) levels during seizure. All of the EAA and IAA levels increased in the interstitial cerebrospinal fluid (CSF) after focal application of PC. We found that 668 and 1336 units of PC were enough to increase glutamate levels significantly. These levels consistently declined to nearly normal within 40 minutes after PC injection. The aspartate level increased soon after PC injection without statistical significance and then declined almost to baseline level. The IAA, r-aminobutyric acid (GABA), glycine, and taurine levels increased significantly after injection of 1336 u of PC. EEG recording of spike discharges was also well defined after the injection of 1336 u of PC. Our study suggests that an adequate PC dose to the hippocampus will enhance the release of EAA and IAA in the brain as well as epileptogenecity on EEG activity. Using in vivo microdialysis, EAA and IAA can be studied during an induced epileptic process. Elevation of EAA levels soon after focal chemical stimulation of the brain provides a good model for study of epileptogenecity. A delay in the decline of IAA levels may suggest an important phenomenon in seizure suppression and is also worthy of further study.